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I. Basis of the report 



1 . This report has been drawn on the basis of {Replacement sheets which have been furnished to the receiving Office in response to an imitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.): 



the international application as originally filed. 

the description, pages 1-12 t as originally filed, 

pages . , filed with the demand, 

pages , filed with the letter of 

pages , filed with the letter of 



the claims, 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



1-21 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



| | the drawings, sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 



I 1 the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
— to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 


citations and explanations supporting such statement 




1 . Statement 






Novelty (N) Claims 1 






Claims 


NO 


Inventive step (IS) Claims 1 


-21 YES 




Claims 


NO 


Industrial applicability (IA) Claims 1 


" 21 YES 




Claims 


NO 


2. Citations and explanations 




1. 


Reference is made to the following 


documents : 




Dl = EP-A-0 504 005 






D2 = FR-A-2 694 018 






D3 = DE-A-44 40 955 






D4 = EP-A-0 791 352 






Dl describes compositions for dyeing keratin fibres 




comprising an oxidation colourant which differs from 




3-methyl 4-amino phenol in combination with a 




laccase type enzyme (Dl: claims). 




3. 


D2 relates to compositions for dyeing keratin fibres 




comprising a hydroxy-indole or hydroxy-indoline 




derivative as a oxidation base and 


a laccase type 




enzyme (D2: claims). 




4 . 


D3 and D4 relate to compositions for dyeing keratin 




fibres comprising 3-methyl 4-amino 


phenol as an 




oxidation base and hydrogen peroxide as a oxidation 




system. 






Therefore, the claimed subject matter is novel (PCT 




Article 33(2)) given that compositions comprising 3- 
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methyl 4-amino phenol in combination with a laccase 
type enzyme are not disclosed in any of the above- 
cited prior art documents. 

6, Furthermore, the claimed subject matter involves an 
inventive step (PCT Article 33(3)), due to improved 
hair colouring in relation to the compositions 
described in Dl (the closest prior art), regarding 
the strength of the colouring and the reduced damage 
to the keratin fibres (see page 2, line 16 to page 
3, line 6 of the present application) . 
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I. Base du rapport 

1 . Ce rapport a ete redige sur la base des elements ci-apres (les feuilfes de remplacement qui ont ete remises a 
('office recepteur en reponse a une invitation faite conformement a I'article 14 sont considerees, dans le present 
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pas de modifications.) : 
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1-12 version initiale 

Revendications, N*: 

1-21 version initiale 
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V. Declaration motivee selon I'article 35(2) quant a la nouveaute, l activite inventive et la possibilite 
d'application industrielle; citations et explications a l appui de cette declaration 

1 . Declaration 

Nouveaute Oui : Revendications 1-21 



Non 



Revendications 



Activite inventive 



Oui 
Non 



Revendications 
Revendications 



1 



•21 



Possibilite d'application industrielle Oui 

Non 



Revendications 
Revendications 



1 



21 
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RAPPORT D'EXAMEN Demande Internationale n° PCT/FR98/02830 

PRELIMINAIRE INTERNATIONAL - FEUILLE SEPAREE 



1 . II est fait reference aux documents suivants: 

D1 = EP-A-0 504 005 
D2 = FR-A-2 694 018 
D3 = DE-A-44 40 955 
D4= EP-A-0 791 352 

2. D1 decrit des compositions pour la teinture des fibres keratiniques comprenant un 
colorant d'oxydation qui est different du 3-methyle 4-amino phenol en association 
avec une enzyme de type laccase (D1: revendications). 

3. D2 se refere aux compositions pour la teinture des cheveux comprenant un derive 
hydroxyindolique ou hydroxyindolinique en tant que base d'oxydation et une 
enzyme de type laccase (D2: revendications). 

4. D3 et D4 concernent des compositions pour la teinture des fibres keratiniques 
comprenant le 3-methyle 4-amino phenol en tant que base d'oxydation et le 
peroxyde d'hydrogene en tant que systeme d'oxydation. 

5. En consequent, I'objet revendique est nouveau (article 33(2) PCT), vu que des 
compositions comportant le 3-methyle 4-amino phenol en association avec une 
enzyme de type laccase ne sont divulguees dans aucun des documents cites ci- 
dessus. 

6. En outre, I'objet revendique implique une activite inventive (article 33(3) PCT), 
grace a une coloration des cheveux amelioree par rapport aux compositions telles 
que decrites dans D1 (etat de la technique le plus proche), en ce qui concerne la 
puissance de la coloration et la degradation diminuee des fibres keratiniques (voir 
p. 2, 1.16 - p. 3, I. 6 de la presente demande). 
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(54) Title: KERATINOUS FIBRE OXIDATION DYEING COMPOSITION CONTAINING A LACCASE AND DYEING METHO D 
USING SAME 

(54) Titre: COMPOSITION DE TEINTURE D'OXYDATION DES FIBRES KERATIN IQUES CONTENANT UNE LACCASE ET 
PROCEDE DE TEINTURE METTANT EN OEUVRE CETTE COMPOSITION 

(57) Abstract 

The invention concerns a ready-to-use composition for oxidation dyeing of keratinous fibres, and in particular human keratinous 
fibres such as hair comprising, in a medium suitable for dyeing, 3-methyl 4~amino phenol as oxidation base, and at least an enzyme such 
as laccase, as well as the dyeing method using said composition. 

(57) Abrege' 

L' invention a pour objet une composition prete a l'emploi pour la teinture d'oxydation des fibres keratiniques, et en particulier des 
fibres kdratiniques humaines telles que les cheveux comprenant, dans un milieu appropri6 pour la teinture, du 3-m6thyl 4-amino ph6nol a 
litre de base d'oxydation, et au moins une enzyme de type laccase, ainsi que le proceMe* de teinture mettant en oeuvre cette composition. 



\ 
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COMPOSITION FOR THE OXIDATION DYEING OF KERATINOUS 
FIBERS CONTAINING A LACCASE AND DYEING METHOD USING 

THIS COMPOSITION 
The subject of the invention is a composition 
5 for the oxidation dyeing of keratinous fibers and in 
particular human keratinous fibers such as hair, 
comprising, in a medium appropriate for dyeing, 3- 
methyl-4-aminophenol as oxidation base and at least one 
enzyme of laccase type, and the dyeing method using 
10 this composition. 

It is known to dye keratinous fibers, and in 
particular human hair, with dyeing compositions 
containing precursors for oxidation dyeing, in 
particular ortho- and para-phenylenediamines, ortho- or 
15 para-aminophenols, heterocyclic bases generally called 
oxidation bases. The precursors for oxidation dyeing 
(oxidation bases) are colorless or weakly colored 
compounds which, combined with oxidizing products, can 
give rise to dye and colored compounds by a process of 
20 oxidative condensation. 

It is also known that the shades obtained 
with these oxidation bases can be varied by combining 
them with couplers or color modifiers, the latter being 
chosen in particular from aromatic meta-diamines, meta- 
25 aminophenols, meta-diphenols and certain heterocyclic 
compounds . 
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The variety of molecules used in oxidation 
bases and couplers allows a rich palette of colors to 
be obtained. 

The so-called "permanent" color obtained by 
5 means of these oxidation dyes should moreover satisfy a 
number of requirements. Thus, it should have no 
drawbacks from the toxicological point of view, it 
should make it possible to obtain shades of the desired 
intensity and it should exhibit good resistance toward 
10 external agents (light, adverse weather conditions, 
washing, permanent waving, perspiration, rubbing) . 

The dyes should also make it possible to 
cover gray hair, and thus should be the least selective 
possible, that is to say they should make it possible 
15 to obtain the smallest possible differences in color 
all along the same keratinous fiber, which may indeed 
be differently sensitized (i.e. damaged) between its 
tip and its root. 

The oxidation dyeing of keratinous fibers is 
20 generally carried out in an alkaline medium, in the 
presence of hydrogen peroxide. However, the use of 
alkaline media in the presence of hydrogen peroxide has 
the disadvantage of causing substantial degradation of 
the fibers, as well as decoloring of the keratinous 
25 fibers which is not always desirable. 

The oxidation dyeing of keratinous fibers can 
also be carried out with the aid of oxidizing systems 
different from hydrogen peroxide such as enzymatic 
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systems. Thus, it has already been proposed in Patent 
US 3,251,742, Patent Applications FR-A-2, 112, 549, 
FR-A-2, 694, 018, EP-A-0, 504, 005, WO95/07988, W095/33836, 
W095/33837, WO96/00290, W097/19998 and W097/19999 to 
5 dye keratinous fibers with compositions comprising at 
least [lacuna] oxidation dye, or at least one melanin 
precursor, in combination with enzymes of the laccase 
type, said compositions being brought into contact with 
atmospheric oxygen* These dyeing formulations, although 

X0 used under conditions which do not cause degradation of 
the keratinous fibers comparable to that caused by 
dyeings carried out in the presence of hydrogen 
peroxide, lead to colors which are still inadequate 
both from the point of view of homogeneity of the color 

15 distributed along the fiber (unison), from the point of 
view of chromaticity (luminosity) and of the dyeing 
power. 

In point of fact, the Applicant Company has 
now just discovered that it is possible to obtain novel 

20 dyes, which are capable of resulting in powerful 

colorings without causing significant degradation of 
the keratinous fibers, which exhibit low selectivity 
and which exhibit good resistance to various attacks to 
which the fibers may be subjected, by combining 3- 

25 methyl-4-aminophenol, as oxidation base, and at least 
one enzyme of laccase type. 

This discovery forms the basis of the present 

invention. 
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The first subject of the invention is 
therefore a ready-to-use composition for the oxidation 
dyeing of keratinous fibers and in particular human 
keratinous fibers such as hair, which comprises, in a 
5 medium appropriate for dyeing: 

3-methyl~4-aminophenol and/or at least one of its 
addition salts with an acid, as oxidation base, and 
at least one enzyme of laccase type. 

The ready-to-use dyeing composition in 
10 accordance with the invention results in powerful 

colorings which exhibit low selectivity and excellent 
properties of resistance both with respect to 
atmospheric agents, such as light and bad weather, and 
with respect to perspiration and various treatments to 
15 which the hair may be subjected (washing, permanent 
deformation) . 

The subject of the invention is also a method 
for the oxidation dyeing of keratinous fibers using 
this ready-to-use dyeing composition. 
20 3~Methyl-4-aminophenol and/or its addition 

salt(s) with an acid preferably represent from 0.0005 
to 12% approximately of the total weight of the dyeing 
composition in accordance with the invention and still 
more preferably from 0.005 to 6% by weight 
25 approximately of this weight. 

The laccase (s) used in the ready-to-use dye 
composition in accordance with the invention may be 
chosen in particular from laccases of plant origin, 
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animal origin, fungal origin (yeasts, molds, fungi) or 
bacterial origin, organisms which may be of mono- or 
pericellular origin. The laccase(s) used in the ready- 
to-use dyeing composition in accordance with the 
5 invention can also be obtained by biotechnology. 

Among the laccases of plant origin which can 
be used according to the invention, there may be 
mentioned the laccases produced by plants which perform 
chlorophyll synthesis such as those indicated in Patent 

10 Application FR-A-2, 694, 018 . 

There may be mentioned, in particular, the 
laccases present in the extracts of Anacardiaceae such 
as for example the extracts of Magnifera indica, 
Schinus molle or Pleiogynium timoriense, in the 

15 extracts of Podocarpaceae, Rosmarinus off., Solanum 
tuberosum, Iris sp., Coffea sp., Daucus carrota, Vinca 
minor, Persea americana, Catharenthus roseus, Musa sp., 
Malus pumila, Gingko biloba, Monotropa hypopithys 
(Indian pipe), Aesculus sp., Acer pseudoplatanus, 

20 Prunus persica and Pistacia palaestina. 

Among the laccases of fungal origin 
optionally obtained by biotechnology which can be used 
according to the invention, there may be mentioned the 
laccase(s) derived from Polyporus versicolor, 

25 Rhizoctonia practicola and Rhus vernicifera such as 
described, for example, in Patent Applications 
FR-A-2, 112, 549 and EP-A-504005, the laccases described 
in Patent Applications WO95/07988, W095/33836, 
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W095/33837, WO96/00290, W097/19998 and W097/19999, 
whose content is an integral part of the present 
description, such as for example the laccase(s) derived 
from Scytalidium, Polyporus pinsitus, Myceliophtora 
5 thermophila, Rhizoctonia solani, Pyricularia orizae, or 
variants thereof* There may also be mentioned the 
laccase(s) derived from Tramates versicolor, Fomes 
fomentarius, Chaetomium thermophile, Neurospora crassa, 
Coriolus versicol, Botrytis cinerea, Rigidoporus 

10 lignosus, Phel'linus noxius, Pleurotus ostreatus, 
Aspergillus nidulans, Podospora anserina, Agaricus 
bisporus, Ganoderma lucidum, Glomerella cingulata, 
Lactarius piperatus, Russula delica, Heterobasidion 
annosum, Thelephora terrestris, Cladosporium 

15 cladosporiodes, Cerrena unicolor, Coriolus hirsutus, 
Ceriporiopsis subvermispora, Coprinus cinereus, 
Panaeolus papilionaceus, Panaeolus sphinctrinus, 
Schizophyllum commune, Dichomitius squalens and 
variants thereof. 

20 The laccases of fungal origin optionally 

obtained by biotechnology will be preferably chosen. 

The enzymatic activity of the laccases used 
in accordance with the invention and which have 
syringaldazine among their substrates can be defined 

25 from the oxidation of syringaldazine under aerobic 

conditions. The Lacu unit corresponds to the quantity 
of enzyme catalyzing the conversion of 1 mmol of 
syringaldazine per minute at a pH of 5.5 and at a 
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temperature of 30 °C. The unit U corresponds to the 
quantity of enzyme producing a delta absorbance of 
0.001 per minute/ at a wavelength of 530 nm, using 
syringaldazine as substrate, at 30 °C and at a pH of 
5 6.5. The enzymatic activity of the laccases of the 
invention can also be defined from the oxidation of 
para-phenylenediamine. The ulac unit corresponds to the 
quantity of enzyme producing a delta absorbance of 
0.001 per minute, at a wavelength of 496.5 nm, using 

10 para-phenylenediamine as substrate (64 mM) at 30°C and 
at a pH of 5. 

According to the invention, it is preferable 
to determine the enzymatic activity in ulac units. 

According to a preferred embodiment, the 

15 dyeing composition in accordance with the invention 

also contains one or more couplers, so as to modify or 
to enrich with highlights the shades obtained by using 
3-methyl-4-aminophenol . 

The couplers which can be used in the dyeing 

20 composition in accordance with the invention can be 
chosen from the couplers conventionally used in 
oxidation dyeing and among which may in particular be 
mentioned meta-phenylenediamines, meta-aminophenols, 
meta-diphenols and heterocyclic couplers. 

25 These couplers are chosen more particularly 

from 2-methyl-5-aminophenol, 5-N- (p-hydroxyethyl) amino- 
2 -me thylphenol , 3-aminophenol , 1 , 3-dihydroxybenzene , 
1, 3-dihydroxy~2-methylbenzene, 4-chloro-l, 3-dihydroxy- 
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benzene, 2, 4-diamino-l- (0-hydroxyethyloxy) benzene, 
2-amino-4-N- (p-hydroxyethyl) amino-l-methoxybenzene, 
1, 3-diaminobenzene, 1, 3-bis (2, 4-diaminophenoxy) propane, 
sesamol, a-naphthol, 6-hydroxyindole, 4-hydroxyindole, 
5 4-hydroxy-N-methylindole, 6-hydroxyindoline, 

2, 6-dihydroxy-4-methylpyridine, l-H-3-methylpyrazole-5- 
one, l-phenyl-3-methylpyrazole~5~one, 2, 6-dimethyl- 
pyrazolo[l, 5-b] -1, 2, 4-triazole, 2, 6-dimethyl [3, 2-c] - 
1, 2, 4-triazole, 6-methylpyrazolo [1, 5-a] benzimidazole, 

10 and their addition salts with an acid. 

When they are present, the coupler ($) 
preferably represent from 0,0001 to 8% by weight 
approximately of the total weight of the dyeing 
composition, and still more preferably from 0.005 to 5% 

15 by weight approximately of this weight. 

The dyeing composition in accordance with the 
invention can also contain, in addition to the 3* 
methyl-4-aminophenol and/or its addition salts with an 
acid, at least one additional oxidation base which can 

20 be chosen from oxidation bases conventionally used for 
oxidation dyeing. They can be chosen in particular from 
para-phenylenediamines, double bases, para- 
aminophenols, ortho-aminophenols and heterocyclic 
oxidation bases. 

25 Among the para-phenylenediamines, there may 

be mentioned more particularly by way of example para- 
phenylenediamine, para-tolylenediamine, 2-chloro-para- 
phenylenediamine, 2, 3-dimethyl-para-phenylenediamine, 
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2, 6-dimethyl~para-phenylenediamine, 2, 6-diethyl-para- 
phenylenediamine, 2, 5-dimethyl-para-phenylenediamine, 
N,N-dimethyl-para-phenylenediamine, N,N-diethyl-para- 
phenylenediamine, N, N-dipropyl-para-phenylenediamine, 
5 4-amino-N,N-diethyl-3-methylaniline, N f N-bis (p- 
hydroxyethyl) -para-phenylenediamine, 4-N f N-bis (p- 
hydroxyethyl) amino-2-methylaniline, 4-N, N-bis (p- 
hydroxyethyl) amino-2-chloroaniline, 2-p-hydroxyethyl- 
para-phenylenediamine, 2-f luoro-para-phenylenediamine, 

10 2-isopropyl-para-phenylenediamine, N- (p-hydroxypropyl) 
para-phenylenediamine, 2-hydroxymethyl-para-phenylene- 
diamine, N,N-dimethyl-3-methyl -para-phenylenediamine, 
N/ N- (ethyl-p-hydroxyethyl) -para-phenylenedi amine, 
(P, y-dihydroxypropyl) -para-phenylenediamine, N- (4 ' - 

15 aminophenyl) -para-phenylenediamine, N-phenyl-para- 
phenylenediamine, 2-p-hydroxyethyloxy-para- 
phenylenediamine, 2-p-acetylaminoethyloxy-para- 
phenylenediamine, N- (P-methoxyethyl ) -para- 
phenylenediamine, and their addition salts with an 

20 acid. 

Among the para-phenylenediamines mentioned 
hereinabove, there are most particularly preferred 
para-phenylenediamine, para-tolylenediamine, 
2-isopropyl-para-phenylenediamine, 2-p-hydroxyethyl- 
25 para-phenylenediamine, 2-p-hydroxyethyloxy-para- 

phenylenediamine, 2, 6-dimethyl-para-phenylenediamine, 
2, 6-diethyl-para-phenylenediamine, 2, 3-dimethyl-para- 
phenylenediamine, N, N-bis (p-hydroxyethyl) -para- 




■ 1 
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phenylenediamine, 2-chloro-para-phenylenediamine, 2-p- 
acetylaminoethyloxy-para-phenylenediaraine, and their 
addition salts with an acid. 

Among the bisphenylalkylenediamines, there 
5 may be mentioned more particularly by way of example 
N,N'-bis (p-hydroxyethyl) -N,N' -bis (4' -aminophenyl) -1, 3- 
diaminopropanol, N, N' -bis (p-hydroxyethyl) -N,N' -bis (4' - 
aminophenyl) ethylenediamine, N,N' -bis (4-aminophenyl) - 
tetramethylenediamine, N, N' -bis (3-hydroxyethyl ) -N, N' - 

10 bis (4-aminophenyl) tetramethylenediamine, N, N' -bis (4- 
methylaminophenyl) tetramethylenediamine, N, N' - 
bis (ethyl) -N,N' -bis (4' -amino-3' -me thylphenyl) ethylene- 
diamine, 1, 8-bis (2, 5-diaminophenoxy) -3, 5-dioxaoctane, 
and their addition salts with an acid. 

15 Among the para-aminophenols, there may be 

mentioned more particularly by way of example para- 
aminophenol, 4-amino-3-f luorophenol, 4-amino-3- 
hydroxymethylphenol f 4-amino-2-methylphenol , 4 -amino-2- 
hydroxymethylphenol, 4-amino-2-methoxymethylphenol, 

20 4-amino-2-aminomethylphenol, 4-amino^2- (P- 

hydroxyethylaminomethyl) phenol, 4-amino-2-f luorophenol, 
and their addition salts with an acid. 

Among the ortho-aminophenols, there may be 
mentioned more particularly by way of example 

25 2-aminophenol , 2-amino-5-methylphenol , 2-amino-6- 
methylphenol, 5-acetamido-2-aminophenol, and their 
addition salts with an acid. 
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Among the heterocyclic bases, there may be 
mentioned more particularly by way of example pyridine 
derivatives, pyrimidine derivatives and pyrazole 
derivatives* 

5 When they are used, the additional oxidation 

base(s) preferably represent from 0.0005 to 12% by 
weight approximately of the total weight of the dyeing 
composition in accordance with the invention and still 
more preferably from 0.005 to 6% by weight 

10 approximately of this weight. 

In general, the addition salts with an acid 
which can be used in the context of the dyeing 
compositions of the invention (oxidation bases and 
couplers) are in particular chosen from hydrochlorides, 

15 hydrobromides, sulfates and tartrates, lactates and 
acetates . 

The dyeing composition in accordance with the 
invention may also contain one or more direct dyes. 
The medium appropriate for dyeing (or 

20 carrier) of the ready-to-use dyeing composition in 
accordance with the invention generally consists of 
water or of a mixture of water and of at least one 
organic solvent in order to solubilize the compounds 
which might not be sufficiently soluble in water, 

25 The pH of the ready-to-use composition in 

accordance with the invention is chosen such that the 
enzymatic activity of the laccase is sufficient. It is 
generally of between 4 and 11 approximately, and 
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preferably between 6 and 9 approximately. It can be 
adjusted to the desired value by means of acidifying or 
basifying agents commonly used in dyeing keratinous 
fibers . 

5 The ready-to-use dyeing composition in 

accordance with the invention may also contain various 
adjuvants conventionally used in compositions for 
dyeing hair, such as anionic/ cationic, nonionic, 
amphoteric or zwitterionic surfactants or mixtures 

10 thereof, polymers, antioxidants, enzymes different from 
the laccases used in accordance with the invention, 
such as for example peroxidases or oxidoreductases 
containing 2 electrons, penetrating agents, 
sequestering agents, perfumes, buffers, dispersing 

15 agents, thickeners, film-forming agents, preservatives, 
opacifying agents or vitamins. 

Of course, persons skilled in the art will be 
careful to choose this or these optional additional 
compounds such that the advantageous properties 

20 intrinsically attached to the ready-to-use dyeing 

composition in accordance with the invention are not, 
or substantially not, impaired by the addition (s) 
envisaged. 

The ready-to-use dyeing composition in 
25 accordance with the invention can be provided in 

various forms, such as in the form of liquids, creams, 
gels, optionally pressurized, or in any other form 
appropriate for dyeing keratinous fibers, in particular 
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human hair. In this case, the 3-methyl-4-aminophenol 
and, if appropriate, the additional oxidation dyes and 
the enzyme (s) of laccase type are present in the same 
ready-to-use composition, and consequently said 
5 composition should be free of gaseous oxygen, so as to 
avoid any premature oxidation of the oxidation dye(s). 

The subject of the invention is also a method 
of dyeing keratinous fibers, and in particular human 
keratinous fibers such as hair, using the ready-to-use 
10 dyeing composition as defined above - 

According to this method, at least one ready- 
to-use dyeing composition as defined above is applied 
to the fibers for a sufficient time to develop the 
desired color, after which they are rinsed, optionally 
15 washed with shampoo, rinsed again and dried. 

The time necessary for the development of the 
color on the keratinous fibers is generally between 3 
and 60 minutes and still more precisely 5 and 
40 minutes. 

20 According to one particular embodiment of the 

invention, the method comprises a preliminary step 
consisting in storing in a separate form, on the one 
hand, a composition (A) comprising, in a medium 
appropriate for dyeing, 3-methyl-4-aminophenol and/or 

25 at least one of its addition salts with an acid and, on 
the other hand, a composition (B) containing, in a 
medium appropriate for dyeing, at least one enzyme of 
laccase type, and then in mixing them at the time of 
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use before applying this mixture to the keratinous 
fibers . 

Another subject of the invention is a multi- 
compartment device or dyeing (kit) or any other multi- 
5 compartment packaging system in which a first 

comparment contains the composition (A) as defined 
above and a second compartment contains a composition 
(B) as defined above. These devices may be equipped 
with a means which makes it possible to deliver the 
10 desired mixture to the hair, such as the devices 

described in Patent FR-2,586,913 in the name of the 
applicant . 

The following examples are intended to 
illustrate the invention without, however, limiting the 
15 scope thereof. 

DYEING EXAMPLE 

The following dyeing composition was 

prepared: 

3-Methyl-4-aminophenol 0.25 g 

20 - (P-Hydroxyethyl)amino-2-methylphenol 0.30 g 

Laccase obtained from Rhus vernicifera 
containing 180 units/mg sold by the 

company I CM 1.8 g 

(Ca-Cio) Alkyl polyglucoside in aqueous 
25 solution containing 60% of active substance 
(A.S.), sold under the name 

ORAMIX CG110® by the company SEPPIC 8.0 g 



Ethanol 



20 g 
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- pH agent q.s. pH 6.5 

Demineralized water q.s. for 100 g 

The ready-to-use dyeing composition described 
above was applied to locks of natural gray hair which 
5 is 90% white for 40 minutes at a temperature of 30°C. 
The hair was then rinsed and then dried. 

The 1 hair was dyed in a coppery gold shade. 
In the dyeing composition described above , 
the Rhus vernicifera laccase at 180 units/mg, sold by 
10 the company Sigma, can be replaced by 1.0 g of 

Pyricularia orizae laccase at 100 units/mg sold by the 
company ICN. 
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CLAIMS 

1. A ready-to-use composition for the 
oxidation dyeing of keratinous fibers and in particular 
human keratinous fibers such as hair, which comprises, 
5 in a medium appropriate for dyeing: 

3-methyl-4-aminophenol and/or at least one of the 
[sic] its addition salts with an acid, as oxidation 
base, and 

at least one enzyme of laccase type. 
10 2. The composition as claimed in claim 1, 

wherein the 3-methyl-4~aminophenol and/or its addition 
salt(s) with an acid represent from 0.0005 to 12% by 
weight of the total weight of the dyeing composition. 

3. The composition as claimed in claim 2, 
15 wherein the 3-methyl-4-aminophenol and/or its addition 

salt(s) with an acid represent from 0.005 to 6% by 
weight of the total weight of the dyeing composition, 

4. The composition as claimed in any one of 
claims 1 to 3, wherein the laccase is chosen from 

20 laccases of plant origin, animal origin, fungal origin 
or bacterial origin and from laccases obtained by 
biotechnology. 

5. The composition as claimed in claim 4, 
wherein the laccase is of plant origin and is chosen 

25 from the laccases present in the extracts of 

Anacardiaceae, Podocarpaceae, Rosmarinus off., Solanum 
tuberosum, iris sp., Coffea sp,, Daucus carrota, Vinca 
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minor, Persea americana, Catharenthus roseus, Musa sp., 
Malus pumila, Gingko biloba, Monotropa hypopithys 
(Indian pipe), Aesculus sp., Acer pseudoplatanus, 
Prunus persica and Pistacia palaestina. 
5 6* The composition as claimed in claim 4, 

wherein the laccase is of microbial origin or is 
obtained by biotechnology. 

7. The composition as claimed in claim 6, 
wherein the laccase is chosen from the laccases derived 

10 from Polyporus versicolor, Rhizoctonia praticola, Rhus 
vernicifera, Scytalidium, Polyporus pinsitus, 
Myceliophtora thermophila, Rhizoctonia solani, 
Pyricularia orizae, Tramates versicolor, Fomes 
fomentarius, Chaetomium thermophile, Neurospora crassa, 

15 Coriolus versicol, Botrytis cinerea, Rigidoporus 
lignosus, Phellinus noxius, Pleurotus ostreatus, 
Aspergillus nidulans, Podospora anserina, Agaricus 
bisporus, Ganoderma lucidum, Glomerella cingulata, 
Lactarius piperatus, Russula delica, Heterobasidion 

20 annosum, Thelephora terrestris, Cladosporium 

cladosporioides, Cerrena unicolor, Coriolus hirsutus r 
Ceriporiopsis subvermispora, Coprinus cinereus, 
Panaeolus papilionaceus, Panaeolus sphinctrinus, 
Schizophyllum commune, Dichomitius squalens and 

25 variants thereof. 

8. The composition as claimed in any one of 
the preceding claims, wherein the quantity of 
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laccase(s) is between 0.5 and 200 Lacu per 100 g of 
dyeing composition. 

9, The composition as claimed in any one of 
the preceding claims, which contains one or more 

5 couplers chosen from meta-phenylenediamines, meta- 

aminophenols, meta-diphenols and heterocyclic couplers. 

10, The composition as claimed in claim 9, 
wherein the couplers are chosen from 2^methyl-5- 
aminophenol, 5-N- (p~hydroxyethyl) amino-2-methylphenol, 

10 3-aminophenol, 1, 3-dihydroxybenzene r 1, 3-dihydroxy-2- 
methylbenzene, 4-chloro-l, 3~dihydroxybenzene, 
2, 4-diamino-l- (P-hydroxyethyloxy) benzene, 2-amino-4-N~ 
(p-hydroxyethyl) amino-l-methoxybenzene, 
1, 3-diaminobenzene, 1, 3~bis (2, 4-diaminophenoxy) propane, 

15 sesamol, a-naphthol, 6-hydroxyindole, 4~hydroxyindole, 
4-hydroxy-N-methylindole, 6-hydroxyindoline, 
2, 6-dihydroxy-4-methylpyridine, l~H-3-methylpyrazole-5- 
one 7 l-phenyl-3-methylpyrazole-S-one, 2, 6-dimethyl- 
pyrazolo [1, 5-b] -1,2, 4-triazole, 2, 6~dimethyl [3, 2-c] - 

20 1, 2, 4-triazole, 6-methylpyrazolo [1, 5-a]benzimidazole, 
and their addition salts with an acid. 

11. The composition as claimed in claim 9 or 
10, wherein the coupler (s) represent from 0.0001 to 8% 
by weight of the total weight of the dyeing 

25 composition. 

12. The composition as claimed in claim 11, 
wherein the coupler (s) represent from 0.005 to 5% by 
weight of the total weight of the dyeing composition. 



# 
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13. The composition as claimed in any one of 
the preceding claims, which contains at least one 
additional oxidation base chosen from para- 
phenylenedi amines, double bases, para— aminophenols, 

5 ortho-aminophenols and heterocyclic oxidation bases. 

14. The composition as claimed in claim 13, 
wherein the additional oxidation base(s) represent from 
0.0005 to 12% by weight of the total weight of the 
dyeing composition. 

10 15. The composition as claimed in claim 14, 

wherein the additional oxidation base(s) represent from 
0.005 to 6% by weight of the total weight of the dyeing 
composition. 

16. The composition as claimed in any one of 
15 the preceding claims, wherein the addition salts with 

an acid are chosen from hydrochlorides, hydrobromides, 
sulfates and tartrates, lactates and acetates. 

17. The composition as claimed in any one of 
the preceding claims, wherein the medium appropriate 

20 for dyeing consists of water or of a mixture of water 
and at least one organic solvent. 

18. The composition as claimed in any one of 
the preceding claims, which has a pH of [lacuna] 4 and 
11. 

25 19. A method of dyeing keratinous fibers, 

and in particular human keratinous fibers such as hair, 
which compris s the application of at least one ready^ 
to-use dyeing composition as defined in any one of the 



12-JUL-2000 12:13 FROM RUJS TRANSLATIONS LTD TO 900- ' " ,24084400 



20 

preceding claims to said fibers for a sufficient time 
to develop the desired color. 

20* The method as claimed in claim 19, which 
comprises a preliminary step consisting in storing in a 
5 separate form, on the one hand/ a composition (A) 
comprising, in a medium appropriate for dyeing, 3- 
methyl-4-aminophenol and/or at least one of its 
addition salts with an acid, as oxidation base, and, on 
the other hand, a composition (B) containing, in a 

10 medium appropriate for dyeing, at least one laccase 
enzyme, and then in mixing them at the time of use 
before applying this mixture to the keratinous fibers. 

21. A multicompartment device or dyeing 
"kit", which comprises a first compartment containing 

15 the composition (A) as defined in claim 20 and a second 
compartment containing the composition (B) as defined 
in claim 20. 
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(57) Abstract 



The invention concerns a ready-to-use composition for oxidation dyeing of keratinous fibres, and in particular human keratinous 
fibres such as hair comprising, in a medium suitable for dyeing, 3-methyl 4-amino phenol as oxidation base, and at least an enzyme such 
as laccase, as well as the dyeing method using said composition. 



(57) Abrege 

L' invention a pour objet une composition prete a Temploi pour la teinture d'oxydation des fibres keratiniques, et en paiticulier des 
fibres keYatiniques humaines telles que les cheveux comprenant, dans un milieu appropri6 pour la teinture, du 3-m6thyl 4-amino ph6nol a 
titre de base d'oxydation, et au moins une enzyme de type laccase, ainsi que le proedde* de teinture mettant en oeuvre cette composition. 
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COMPOSITION DE TEINTURE D ' OX YD ATION DES FIBRES KERATINIQUES CONTENANT UNE LACCASE ET 
PROCEDE DE TEINTURE METTANT EN OEUVRE CETTE COMPOSITION 

L'invention a pour objet une composition pour la teinture cToxydation des fibres 
5 keratiniques, et en particulier des fibres keratiniques humaines telles que les 
cheveux comprenant, dans un milieu approprie pour la teinture, du 3-methyl 
4-amino phenol a titre de base d'oxydation, et au moins une enzyme de type 
laccase, ainsi que le procede de teinture mettant en oeuvre cette composition. 

10 II est connu de teindre les fibres keratiniques et en particulier les cheveux 
humains avec des compositions tinctoriales contenant des precurseurs pour la 
coloration d'oxydation, en particulier des ortho ou paraphenylenediamines, des 
ortho ou paraaminophenols, des bases heterocycliques, appeles generaiement 
bases d'oxydation. Les precurseurs pour la coloration d'oxydation, (bases 

15 d'oxydation), sont des composes incolores ou faiblement colores qui, associes a 
des produits oxydants, peuvent donner naissance par un processus de 
condensation oxydative a des composes colores et colorants. 

On sait egalement que Ton peut faire varier les nuances obtenues avec ces 
20 bases d'oxydation en les associant a des coupleurs ou modificateurs de 
coloration, ces derniers etant choisis notamment parmi les metadiamines 
aromatiques, les metaaminophenols, les metadiphenols et certains composes 
heterocycliques. 

25 La variete des molecules mises en jeu au niveau des bases d'oxydation et des 
coupleurs, permet I'obtention d'une riche palette de couleurs. 

La coloration dite "permanente" obtenue grace a ces colorants d'oxydation, doit 
par ailleurs satisfaire un certain nombre d'exigences. Ainsi, elle doit etre sans 
30 inconvenient sur le plan toxicologique, elle doit permettre d'obtenir des nuances 
dans I'intensite souhaitee et presenter une bonne tenue face aux agents 
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exterieurs (lumiere, intemperies, lavage, ondulation permanente, transpiration, 
frottements). 

Les colorants doivent egalement permettre de couvrir les cheveux blancs, et 
etre enfin les moins selectifs possible, c'est a dire permettre d'obtenir des ecarts 
de coloration les plus faibles possible tout au long d'une meme fibre keratinique, 
qui peut etre en effet differemment sensibilisee (i.e. abTmee) entre sa pointe et 
sa racine. 



10 La coloration d'oxydation des fibres keratiniques est generalement realisee en 
milieu alcalin, en presence de peroxyde d'hydrogene. Toutefois, I'utilisation des 
milieux alcalins en presence de peroxyde d'hydrogene presentent pour 
inconvenient d'entramer une degradation non negligeable des fibres, ainsi 
qu'une decoloration des fibres keratiniques qui n'est pas toujours souhaitable. 



15 



La coloration d'oxydation des fibres keratiniques peut egalement etre realisee a 
I'aide de systemes oxydants differents du peroxyde d'hydrogene tels que des 
systemes enzymatiques. Ainsi il a deja ete propose dans le brevet 
US 3 251 742, les demandes de brevet FR-A-2 112 549, FR-A-2 694 018, 
20 EP-A-0 504 005, WO95/07988, W095/33836, W095/33837, WO96/00290, 
W097/19998 et W097/19999 de teindre les fibres keratiniques avec des 
compositions comprenant au moins colorant d'oxydation, ou au moins un 
precurseur de melanine, en association avec des enzymes du type laccase ; 
lesdites compositions etant mises en contact avec I'oxygene de Fair. Ces 
formulations de teinture, bien qu'etant mises en ceuvre dans des conditions 
n'entrainant pas une degradation des fibres keratiniques comparable a celle 
engendree par les teintures realisees en presence de peroxyde d'hydrogene, 
conduisent a des colorations encore insuffisantes a la fois sur le plan de 
I'homogeneite de la couleur repartie le long de la fibre (unisson), sur le plan de 
30 la chromaticite (luminosite) et de la puissance tinctoriale. 



25 
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Or, la demanderesse vient maintenant de decouvrir qu'il est possible d'obtenir 
de nouvelles teintures, capables de conduire a des colorations puissantes sans 
engendrer de degradation significative des fibres keratiniques, peu selectives et 
resistant bien aux diverses agressions que peuvent subir les fibres, en 
5 associant du 3-methyl 4-amino phenol a titre de base d'oxydation, et au moins 
une enzyme de type laccase. 

Cette decouverte est a la base de la presente invention. 

10 L'invention a done pour premier objet une composition prete a I'emploi, pour la 
teinture d'oxydation des fibres keratiniques et en particulier des fibres 
keratiniques humaines telles que les cheveux, caracterisee par le fait qu'elle 
comprend, dans un milieu approprie pour la teinture : 

15 - du 3-methyl 4-amino phenol et/ou au moins Tun de ses sels d'addition avec un 
acide, a titre de base d'oxydation, et 
- au moins une enzyme de type laccase. 

La composition tinctoriale prete a Temploi conforme a ['invention conduit a des 
20 colorations puissantes presentant une faible selectivity et d'excellentes 
proprietes de resistances a la fois vis a vis des agents atmospheriques tels que 
la lumiere et les intemperies et vis a vis de la transpiration et des differents 
traitements que peuvent subir les cheveux (lavages, deformations 
permanentes). 

25 

^invention a egalement pour objet un procede de teinture d'oxydation des fibres 
keratiniques mettant en oeuvre cette composition tinctoriale prete a Temploi. 

Le 3-methyl 4-amino phenol et/ou son ou ses sels d'addition avec un acide 
30 represented de preference de 0,0005 a 12 % en poids environ du poids total de 
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la composition tinctoriale conforme a Tinvention, et encore plus 
preferentiellement de 0,005 a 6 % en poids environ de ce poids. 

La ou les laccases utilisees dans la composition tinctoriale prete a remploi 
5 conforme a I'invention peuvent notamment etre choisies parmi les laccases 
d'origine vegetale, d'origine animale, d'origine fongique (levures, moisissures, 
champignons) ou d'origine bacterienne, les organismes d'origine pouvant etre 
mono- ou pluricellulaires. La ou les laccases utilisees dans la composition 
tinctoriale prete a remploi conforme a I'invention peuvent egalement etre 
10 obtenues par biotechnologie. 

Parmi les laccases d'origine vegetale utilisables selon Tinvention, on peut citer 
les laccases produites par des vegetaux effectuant la synthese chlorophyllienne 
telles que celles indiquees dans la demande de brevet FR-A-2 694 018. 

15 

On peut notamment citer les laccases presentes dans les extraits 
d'Anacardiacees tels que par exemple les extraits de Magnifera indica, de 
Schinus molle ou de Pleiogynium timoriense ; dans les extraits de 
Podocarpacees ; de Rosmarinus off. ; de Solanum tuberosum ; d'Iris sp. ; de 
20 Coffea sp. ; de Daucus carrota ; de Vinca minor ; de Persea americana ; de 
Catharenthus roseus ; de Musa sp. ; de Malus pumila ; de Gingko biloba ; de 
Monotropa hypopithys (sucepin), d'Aescuius sp. ; d'Acer pseudoplatanus ; de 
Prunus persica et de Pistacia palaestina. 

25 Parmi les laccases d'origine fongique, eventuellement obtenues par 
biotechnologie, utilisables selon I'invention, on peut citer la ou les laccases 
issues de Polyporus versicolor, de Rhizoctonia praticola et de Rhus vernicifera 
telles que decrites par exemples dans les demandes de brevet 
FR-A-2 112 549 et EP-A-504005 ; les laccases decrites dans les demandes de 

30 brevet WO95/07988, W095/33836, W095/33837, WO96/00290, W097/19998 
et W097/19999, dont le contenu fait partie integrante de la presente description 
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comme par exemple la ou les laccases issues de Scytalidium, de Polyporus 
pinsitus, de Myceiiophtora thermophila, de Rhizoctonia solani, de Pyricularia 
orizae, et ieurs variantes. On peut egalement citer la ou les laccases issues de 
Trametes versicolor, de Fomes fomentarius, de Chaetomiurn thermophile, de 
5 Neurospora crassa, de Colorius versicol, de Botrytis cinerea, de Rigidoporus 
lignosus, de Phellinus noxius, de Pleurotus ostreatus, d'Aspergillus nidulans, de 
Podospora anserina, d'Agaricus bisporus, de Ganoderma lucidum, de 
Glomerella cingulata, de Lactarius piperatus, de Russula delica, 
d'Heterobasidion annosum, de Thelephora terrestris, de Cladosporium 
10 cladosporioides, de Cerrena unicolor, de Coriolus hirsutus, de Ceriporiopsis 
subvermispora, de Coprinus cinereus, de Panaeolus papilionaceus, de 
Panaeolus sphinctrinus, de Schizophyllum commune, de Dichomitius squalens, 
et de Ieurs variantes. 

15 On choisira plus preferentiellement les laccases d'origine fongiques, 
eventuellement obtenues par biotechnologie. 

L'activite enzymatique des laccases utilisees conformement a Tinvention et 
ayant la syringaldazine parmi Ieurs substrat peut etre definie a partir de 

20 I'oxydation de la syringaldazine en condition aerobie. Uunite Lacu correspond a 
la quantite d'enzyme catalysant la conversion de 1 mmole de syringaldazine 
par minute a un pH de 5,5 et a une temperature de 30°C. L'unite U correspond 
a la quantite d'enzyme produisant un delta d'absorbance de 0,001 par minute, 
a une longueur d'onde de 530 nm, en utilisant la syringaldazine comme 

25 substrat, a 30°C et a un pH de 6,5. L'activite enzymatique des laccases de 
('invention peut aussi etre definie a partir de I'oxydation de la 
paraphenylenediamine. L'unite ulac correspond a la quantite d'enzyme 
produisant un delta d'absorbance de 0,001 par minute, a une longueur d'onde 
de 496,5 nm, en utilisant la paraphenylenediamine comme substrat (64 mM), a 

30 30°C et a un pH de 5. 
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Selon I'invention, on prefere determiner I'activite enzymatique en unites ulac. 

Selon une forme de realisation preferee, la composition tinctoriale conforme a 
I'invention renferme en outre un ou plusieurs coupleurs de fagon a modifier ou 
5 a enrichir en reflets ies nuances obtenues en mettant en oeuvre le 3-methyl 
4-amino phenoL 

Les coupleurs utilisables dans la composition tinctoriale conforme a 1'invention 
peuvent etre choisis parmi les coupleurs utilises de fagon classique en teinture 
10 d'oxydation et parmi lesquels on peut notamment citer les 
metaphenylenediamines, les meta-aminophenols, les metadiphenols et les 
coupleurs heterocycliques. 

Ces coupleurs sont plus particulierement choisis parmi le 2-methyl 5-amino 
15 phenol, le 5-N-(p-hydroxyethyl)amino 2-methyl phenol, le 3-amino phenol, le 
1,3-dihydroxy benzene, le 1,3-dihydroxy 2-methyl benzene, le 4-chloro 
1,3-dihydroxy benzene, le 2,4-diamino l-(p-hydroxyethyloxy) benzene, le 
2-amino 4-N-(p-hydroxyethyl)amino t-methoxy benzene, le 1,3-diamino 
benzene, le 1,3-bis-(2,4-diaminophenoxy) propane, le sesamol, I'a-naphtol, le 
20 6-hydroxy indole, le 4-hydroxy indole, le 4-hydroxy N-methyl indole, la 6-hydroxy 
indoline, la 2,6-dihydroxy 4-methyl pyridine, la 1-H 3-methyl pyrazole 5-one, la 
1 -phenyl 3-methyl pyrazole 5-one, le 2,6-dimethyl pyrazolo [1,5-b]-1,2,4-triazole, 
le 2,6-dimethyl [3,2-c]-1,2,4-triazole, le 6-methyl pyrazolo [1 ,5-a]-benzimidazole, 
et leurs sels d'addition avec un acide. 

25 

Lorsqu'ils sont presents, le ou les coupleurs represented de preference de 
0,0001 a 8 % en poids environ du poids total de la composition tinctoriale et 
encore plus preferentiellement de 0,005 a 5 % en poids environ de ce poids. 

30 La composition tinctoriale conforme a I'invention peut egalement renfermer, en 
plus du 3-methyl 4-amino phenol et/ou de ses sels d'addition avec un acide, au 
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moins une base d'oxydation additionneile pouvant etre choisie parmi les bases 
d'oxydation utilisees de fagon ciassique pour la teinture d'oxydation. Elles 
peuvent notamment etre choisies parmi les paraphenylenediamines, les bases 
doubles, les para-aminophenols, les ortho aminophenols et les bases 
5 d'oxydation heterocycliques. 

Parmi les paraphenylenediamines, on peut plus particulierement citer a titre 
d'exemple, la paraphenylenediamine, la paratoluylenediamine, la 2-chloro 
paraphenylenediamine, la 2,3-dimethyl paraphenylenediamine, la 2,6-dimethyl 

10 paraphenylenediamine, la 2,6-diethyl paraphenylenediamine, la 2,5-dimethyl 
paraphenylenediamine, la N,N-dimethyl paraphenylenediamine, la N,N-diethyl 
paraphenylenediamine, la N,N-dipropyl paraphenylenediamine, 
la 4-amino N,N-diethyl 3-methyl aniline, la N,N-bis-(p-hydroxyethyl) 
paraphenylenediamine, la 4-N,N-bis-(p-hydroxyethyl)amino 2-methyl aniline, la 

15 4-N,N-bis-(p-hydroxyethyl)amino 2-chloro aniline, la 2-p-hydroxyethyl 
paraphenylenediamine, la 2-fluoro paraphenylenediamine, la 2-isopropyl 
paraphenylenediamine, la N-(p-hydroxypropyl) paraphenylenediamine, la 
2-hydroxy methyl paraphenylenediamine, la N,N-dimethyl 3-methyl 
paraphenylenediamine, la N,N-(ethyl, p-hydroxyethyl) paraphenylenediamine, 

20 la N-(p,y-dihydroxypropyl) paraphenylenediamine, la N-(4*-aminophenyl) 
paraphenylenediamine, la N-phenyl paraphenylenediamine, la 
2-p-hydroxyethyloxy paraphenylenediamine, la 2-p-acetylaminoethyloxy 
paraphenylenediamine, la N-(p-methoxyethyl) paraphenylenediamine, et leurs 
sels d'addition avec un acide. 

25 

Parmi les paraphenylenediamines citees ci-dessus, on prefere tout 
particulierement la paraphenylenediamine, la paratoluylenediamine, la 
2-isopropyl paraphenylenediamine, la 2-p-hydroxyethyl paraphenylenediamine, 
la 2-p-hydroxyethyloxy paraphenylenediamine, la 2,6-dimethyl 
30 paraphenylenediamine, la 2,6-diethyl paraphenylenediamine, la 2,3-dimethyl 
paraphenylenediamine, la N,N-bis-(P-hydroxyethyl) paraphenylenediamine, la 
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2-chloro paraphenylenediamine, la 2-p-acetylaminoethyloxy 

paraphenylenediamine, et leurs sels d'addition avec un acide. 

Parmi les bis-phenylalkylenediamines, on peut plus particulierernent citer a titre 
5 d'exemple, le N,N'-bis-(p-hydroxyethyl) N.N'-bis-^'-aminophenyl) 1,3-diamino 
propanol, la N,N'-bis-(p-hydroxyethyl) N,N'-bis-(4'-aminophenyl) 
ethylenediamine, la N,NM3is-(4-aminophenyl) tetramethylenediamine, la 
N,N'-bis-(p-hydroxyethyl) N,N'-bis-(4-aminophenyl) tetramethylenediamine, la 
N,N'-bis-(4-methyl-aminophenyl) tetramethylenediamine, la N,N'-bis-(ethyl) 
10 N,N'-bis-(4'-amino, 3'-methylphenyl) ethylenediamine, le 1 ,8-bis-(2,5- 
diaminophenoxy)-3,5-dioxaoctane, et leurs sels d'addition avec un acide. 

Parmi ies para-aminophenols, on peut plus particulierernent citer a titre 
d'exemple, le para-aminophenol, le 4-amino 3-fluoro phenol, le 4-amino 3- 
15 hydroxymethyl phenol, le 4-amino 2-methyl phenol, le 4-amino 2-hydroxymethyl 
phenol, le 4-amino 2-methoxymethyl phenol, le 4-amino 2-aminomethyl phenol, 
le 4-amino 2-(p-hydroxyethyl aminomethyl) phenol, le 4-amino 2-fluoro phenol, 
et leurs sels d'addition avec un acide. 

20 Parmi les ortho-aminophenols, on peut plus particulierernent citer a titre 
d'exemple, le 2-amino phenol, le 2-amino 5-methyl phenol, le 2-amino 6-methyl 
phenol, le 5-acetamido 2-amino phenol, et leurs sels d'addition avec un acide. 

Parmi les bases heterocycliques, on peut plus particulierernent citer a titre 
25 d'exemple, les derives pyridiniques, les derives pyrimidiniques et les derives 
pyrazoliques. 

Lorsqu'elles sont utilisees, la ou les bases d'oxydation additionnelles 
represented de preference de 0,0005 a 12 % en poids environ du poids total de 
30 la composition tinctoriale conforme a I'invention, et encore plus 
preferentiellement de 0,005 a 6 % en poids environ de ce poids. 
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D'une maniere generate, les sets d'addition avec un acide utilisables dans le 
cadre des compositions tinctoriales de I'invention (bases d'oxydation et 
coupleurs) sont notamment choisis parmi les chlorhydrates, les bromhydrates, 
les sulfates et les tartrates, les lactates et les acetates. 

5 

La composition tinctoriale conforme a Tinvention peut en outre contenir un ou 
plusieurs colorants directs. 

Le milieu approprie pour la teinture (ou support) de la composition tinctoriale 
10 prete a I'emploi conforme a invention est generalement constitue par de I'eau 
ou par un melange d'eau et d'au moins un solvant organique pour solubiliser les 
composes qui ne seraient pas suffisamment solubles dans I'eau. 

Le pH de la composition prete a I'emploi conforme a 1'invention est choisi de 
15 telle maniere que I'activite enzymatique de la laccase soit suffisante. It est 
generalement compris entre 4 et 11 environ, et de preference entre 6 et 9 
environ. II peut etre ajuste a la valeur desiree au moyen d'agents acidifiants ou 
alcalinisants habituellement utilises en teinture des fibres keratiniques. 

20 La composition tinctoriale prete a Pemploi conforme a I'invention peut egalement 
renfermer divers adjuvants utilises classiquement dans les compositions pour la 
teinture des cheveux, tels que des agents tensio-actifs anioniques, cationiques, 
non-ioniques, amphoteres, zwitterioniques ou leurs melanges, des polymeres, 
des agents antioxydants, des enzymes differentes des laccases utilisees 

25 conformement a Tinvention telles que par exempies des peroxydases ou des 
oxydo-reductases a 2 electrons, des agents de penetration, des agents 
sequestrants, des parfums, des tampons, des agents dispersants, des agents 
epaississants, des agents filmogenes, des agents conservateurs, des agents 
opacifiants, des vitamines. 

30 
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Bien entendu, rhomme de I'art veillera a choisir ce ou ces eventuels composes 
complementaires de maniere telle que les proprietes avantageuses attachees 
intrinsequement a la composition tinctoriale prete a remploi conforme a 
I'invention ne soient pas, ou substantiellernent pas, alterees par la ou les 
5 adjonctions envisagees. 

La composition tinctoriale prete a remploi conforme a I'invention peut se 
presenter sous des formes diverses, telles que sous forme de liquides, de 
cremes, de gels, eventuellement pressurises, ou sous toute autre forme 

10 appropriee pour realiser une teinture des fibres keratiniques, et notamment des 
cheveux humains. Dans ce cas, le 3-methyl 4-amino phenol et eventuellement 
les colorants d'oxydation additionnels et la ou les enzymes de type laccase sont 
presents au sein de la meme composition prete a I'emploi, et par consequent 
ladite composition doit etre exempte d'oxygene gazeux, de maniere a eviter 

15 toute oxydation prematuree du ou des colorants d*oxydation. 

L'invention a egalement pour objet un procede de teinture des fibres 
keratiniques et en particulier des fibres keratiniques humaines telles que les 
cheveux mettant en oeuvre la composition tinctoriale prete a remploi telle que 
20 definie precedemment 

Selon ce procede, on applique sur ies fibres au moins une composition 
tinctoriale prete a remploi telle que definie precedemment, pendant un temps 
suffisant pour developper la coloration desiree, apres quoi on rince, on lave 
25 eventuellement au shampooing, on rince a nouveau et on seche. 

Le temps necessaire au developpement de la coloration sur les fibres 
keratiniques est generalement compris entre 3 et 60 minutes et encore plus 
precisement 5 et 40 minutes. 

30 
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Selon une forme de realisation particuliere de I'invention, le precede comporte 
_une etape preliminaire consistant a stocker sous forme separee, d'une part une 
composition (A) comprenant, dans un milieu approprie pour la teinture, du 
3-methyl 4-amino phenol et/ou au moins Tun de ses sels d'addition avec un 
5 acide, et d'autre part, une composition (B) renfermant, dans un milieu approprie 
pour la teinture, au moins une enzyme de type laccase, puis a proceder a leur 
melange au moment de I'emploi avant d'appliquer ce melange sur les fibres 
keratiniques. 

10 Un autre objet de 1'invention est un dispositif a plusieurs compartiments ou "kit" 
de teinture ou tout autre systeme de conditionnement a plusieurs 
compartiments dont un premier comparttment renferme la composition (A) telle 
que definie ci-dessus et un second compartiment renferme la composition (B) 
telle que definie ci-dessus. Ces dispositifs peuvent etre equipes d'un moyen 

15 permettant de delivrer sur les cheveux le melange souhaite, tel que les 
dispositifs decrits dans le brevet FR-2 586 913 au nom de la demanderesse. 

Les exemples qui suivent sont destines a illustrer I'invention sans pour autant 
en limiter la portee. 

20 
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EXEMPLE DE TEINTURE 

if* 

On a prepare la composition tinctoriale suivante : 

5 - 3-methyl 4-amino phenol 0,25 g 

- 5-N-(p-hydroxyethyl)amino 2-methyl phenol 0 t 30 g 

- Laccase issue de Rhus vernicifera a 180 unites / mg 

vendue par la societe ICN 1 f 8 g 

- Alkyl (C 8 -C 10 ) polyglucoside en solution aqueuse a 60 % de 
10 matiere active (M.A.), vendu sous la denomination 

ORAMIX CG1 1 0 ® par la societe SEPPIC 8,0 g 

- Ethanol 20 g 

- Agent de pH q.s. pH 6,5 

- Eau demineralisee q.s. p. 100 g 

15 

La composition tinctoriale pretes a I'emploi decrite ci-dessus a ete appliquee sur 
des meches de cheveux gris naturels a 90 % de blancs pendant 40 minutes, a 
une temperature de 30°C. Les cheveux ont ensuite ete rinces, puis seches. 

20 Les cheveux ont ete teints dans une nuance dore cuivre. 

Dans la composition tinctoriale decrite ci-dessus, la laccase de Rhus vernicifera 
a 180 unites / mg, vendue par la societe Sigma peut etre remplacee par 1,0 g 
de laccase de Pyricularia orizae a 100 unites / mg vendue par la societe ICN. 

25 
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REVENDICATIONS 

1. Composition prete a Pemploi, pour la teinture cToxydation des fibres 
keratiniques et en particulier des fibres keratiniques humaines telles que les 

5 cheveux, caracterisee par le fait qu'elle comprend, dans un milieu approprie 
pour la teinture : 

- du 3-methyl 4-amino phenol et/ou au moins Tun des ses sels d'addition avec 
un acide, a titre de base d'oxydation, et 
10 - au moins une enzyme de type laccase. 

2. Composition selon la revendication 1 , caracterisee par le fait que le 3-methyl 
4-amino phenol et/ou son ou ses sels d'addition avec un acide represented de 
0,0005 a 12 % en poids du poids total de la composition tinctoriale. 

15 

3. Composition selon la revendication 2, caracterisee par le fait que le 3-methyl 
4-amino phenol et/ou son ou ses sels d'addition avec un acide represented de 
0,005 a 6 % en poids du poids total de la composition tinctoriale. 

20 4. Composition selon Tune quelconque des revendications 1 a 3, caracterisee 
par le fait que la laccase est choisie parmi les laccases d'origine vegetale, 
d'origine animate, d'origine fongique ou d'origine bacterienne et parmi les 
laccases obtenues par biotechnologie. 

25 5. Composition selon la revendication 4, caracterisee par le fait que la laccase 
est d'origine vegetale et choisie parmi les laccases presentes dans les extraits 
d'Anacardiacees ; de Podocarpacees ; de Rosmarinus off. ; de Solanum 
tuberosum ; d'lris sp. ; de Coffea sp. ; de Daucus carrota ; de Vinca minor ; de 
Persea americana ; de Catharenthus roseus ; de Musa sp. ; de Malus pumila ; 

30 de Gingko biloba ; de Monotropa hypopithys (sucepin), d'Aesculus sp. ; d'Acer 
pseudoplatanus ; de Prunus persica et de Pistacia palaestina. 
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6. Composition selon ia revendication 4, caracterisee par le fait que la iaccase 
est d'origine microbienne ou obtenue par biotechnologie. 

7. Composition selon la revendication 6, caracterisee par le fait que la Iaccase 
est choisie parmi les laccases issues de Polyporus versicolor, de Rhizoctonia 
praticola, de Rhus vernicifera, de Scytaiidium, de Polyporus pinsitus, de 
Myceliophtora thermophila, de Rhizoctonia solani, de Pyricularia orizae, de 
Trametes versicolor, de Fomes fomentarius, de Chaetomium thermophile, de 
Neurospora crassa, de Colorius versicol, de Botrytis cinerea, de Rigidoporus 
lignosus, de Phellinus noxius, de Pleurotus ostreatus, d'Aspergillus nidulans, de 
Podospora anserina, d'Agaricus bisporus, de Ganoderma lucidum, de 
Glomerella cingulata, de Lactarius piperatus, de Russula delica, 
d'Heterobasidion annosum, de Thelephora terrestris, de Cladosporium 
cladosporioides, de Cerrena unicolor, de Coriolus hirsutus, de Ceriporiopsis 
subvermispora, de Coprinus cinereus, de Panaeolus papilionaceus, de 
Panaeolus sphinctrinus, de Schizophyllum commune, de Dichomitius squalens, 
et de leurs variantes. 



8. Composition selon I'une quelconque des revendications precedentes, 
20 caracterisee par le fait que la quantite de laccase(s) est comprise entre 0,5 et 

200 Lacu pour 100 g de composition tinctoriale. 

9. Composition selon I'une quelconque des revendications precedentes, 
caracterisee par le fait qu'elle renferme un ou plusieurs coupleurs choisis parmi 

25 les metaphenylenediamines, les meta-aminophenols, les metadiphenols et les 
coupleurs heterocycliques. 

10. Composition selon la revendication 9, caracterisee par le fait que les 
coupleurs sont choisis parmi le 2-methyl 5-amino phenol, le 

30 5-N-(p-hydroxyethyl)amino 2-methyl phenol, le 3-amino phenol, le 1 ,3-dihydroxy 
benzene, le 1 ,3-dihydroxy 2-methyl benzene, le 4-chloro 1,3-dihydroxy 
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benzene, le 2,4-diamino l-(p-hydroxyethyloxy) benzene, le 2-amino 
4-N-(p-hydroxyethyl)amino 1-methoxy benzene, le 1,3-diamino benzene, le 
1,3-bis-(2,4-diaminophenoxy) propane, le sesamol, I'a-naphtol, le 6-hydroxy 
indole, le 4-hydroxy indole, le 4-hydroxy N-methyl indole, la 6-hydroxy indoline, 
5 la 2,6-dihydroxy 4-methyl pyridine, la 1-H 3-methyl pyrazole 5-one, la 1 -phenyl 
3-methyl pyrazole 5-one, le 2,6-dimethyl pyrazolo [1,5-b]-1,2,4-triazole t le 
2,6-dimethyl [3,2-c]-1,2,4-triazole, le 6-methyl pyrazolo [1 ,5-a]-benzimidazole, et 
leurs sels d'addition avec un acide. 

10 11. Composition selon la revendication 9 ou 10, caracterisee par le fait que le 
ou les coupleurs represented de 0,0001 a 8 % en poids du poids total de la 
composition tinctoriale. 

12. Composition selon la revendication 11, caracterisee par le fait que le ou les 
15 coupleurs represented de 0,005 a 5 % en poids du poids total de la 

composition tinctoriale. 

13. Composition selon Tune quelconque des revendications precedentes, 
caracterisee par le fait qu'elle renferme au moins une base d'oxydation 

20 additionnelle choisie parmi les paraphenylenediamines, les bases doubles, les 
para-aminophenols, les ortho aminophenols et les bases d'oxydation 
heterocycliques. 

14. Composition selon la revendication 13, caracterisee par le fait que la ou les 
25 bases d'oxydation additionnelles represented de 0,0005 a 12 % en poids du 

poids total de la composition tinctoriale. 

15. Composition selon la revendication 14, caracterisee par le fait que la ou les 
bases d'oxydation additionnelles represented de 0,005 a 6 % en poids du 

30 poids total de la composition tinctoriale. 
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16. Composition selon Tune quelconque des revendications precedentes, 
caracterisee par le fait que les seis d 'addition avec un acide sont choisis parmi 
les chlorhydrates, les bromhydrates, les sulfates et les tartrates, les lactates et 
les acetates. 

5 

17. Composition selon Tune quelconque des revendications precedentes, 
caracterisee par le fait que le milieu approprie pour la teinture est constitue par 
de I'eau ou par un melange d'eau et d'au moins un solvant organique. 

10 18. Composition selon Tune quelconque des revendications precedentes, 
caracterisee par le fait qu'elle presente un pH compris 4 et 11. 

19. Precede de teinture des fibres keratiniques et en particulier des fibres 
keratiniques humaines telles que les cheveux, caracterise par le fait qu'on 

15 applique sur lesdites fibres au moins une composition tinctoriaie prete a I'emploi 
telle que definie dans Tune quelconque des revendications precedentes, 
pendant un temps suffisant pour developper la coloration desiree. 

20. Precede selon la revendication 19, caracterise par le fait qu'il comporte une 
20 etape preliminaire consistant a stocker sous forme separee, d'une part, une 

composition (A) comprenant, dans un milieu approprie pour la teinture du 
3-methyl 4-amino phenol et/ou au moins un de ses sels d'addition avec un acide 
a titre de base d'oxydation et, d'autre part, une composition (B) renfermant, 
dans un milieu approprie pour la teinture, au moins une enzyme de laccase, 
25 puis a proceder a leur melange au moment de I'emploi avant d'appliquer ce 
melange sur les fibres keratiniques. 

21. Dispositif a plusieurs compartiments ou "kit" de teinture, caracterise par le 
fait qu'il comporte un premier compartiment renfermant la composition (A) telle 

30 que definie dans la revendication 20 et un second compartiment renfermant la 
composition (B) telle que definie dans la revendication 20. 
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